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Abstract 
This document deals with the pedagogical experiment carried out, which was conducted at the Faculty of Informatics and 
Management at the University of Hradec Kralove, in the research project GACR 406/09/0669 ”The evaluation of the benefits of 
modern technologies in the process of formation and the development of skills of university students.“ 
The aim of this paper is to present the methodology of the experiment (the experimental nature of change) and the results, which 
are focused on a comparison of the dynamics of growth in performance. Therefore the sub-hypothesis will be verified: ”Students 
in the experimental group will by the end of the experimental learning reach a comparable dynamics of growth performances 
compared with students taught by the traditional full-time form of education.“ 
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1. Introduction 
Modernisation trends in higher education, in the terms of adaptation to the latest demands of society and 
scientific-technical development, can be examined from different perspectives. In recent years, education through 
information and communication technologies have been expanding, not only in connection with the popularity and 
spread of ICT in general, but also because it allows easier and more comprehensive implementation of the 
educational process. Individualisation of learning through teaching with the support of ICT (which provides a choice 
of time and place for studying as well as the study pace and access to a student) becomes a key feature because the 
need for education is growing and will continue to grow in the future, the Faculty of Informatics and Management at 
the University of Hradec Kralove (hereinafter as FIM UHK) realises that. After the acquisition of computer skills 
and providing material and technical equipment of educational institutions and students, attention must be given to 
the educational aspects of this process. 
This document deals with the pedagogical experiment carried out, which was conducted at the FIM UHK, in the 
research project GACR 406/09/0669 ”The evaluation of the benefits of modern technologies in the process of 
formation and the development of skills of university students.“ 
This research aims to verify whether appropriate use of eLearning in higher education leads to a comparable 
student performance in the field of cognitive learning. The subject of one of the research parts, is to monitor the 
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student performance achieved in the experimental group in the cognitive field, then comparing it with the student 
performance achieved by a traditional full-time form of education in the subject of Principles of Management I. 
The project provided the main hypothesis: ”The proposed concept of university teaching of the subject Principles 
of Management I,  implemented with the support of eLearning leads to achieve comparable student results,  in 
comparison to the traditional full-time form of education.“ Due to quantitative confirmation of this major 
hypothesis, it was divided into sub-hypotheses. 
The aim of this paper is to present the methodology of the experiment (the experimental nature of change) and 
the results, which are focused on a comparison of the dynamics of growth in performance. Therefore, the sub-
hypothesis will be verified: ”Students in the experimental group will by the end of the experimental learning reach a 
comparable dynamics of growth performance compared with students taught by the traditional full-time form of 
education.“ 
1. Objective and methodology of the research 
A partial aim of the research and the main goal of this paper is to prove the hypothesis: ”At the end of the 
experimental learning, the students in the experimental group reach a comparable dynamics of growth in 
performance, compared with students taught by traditional full-time teaching.“ 
The research used the following methods: 
Ͳ an experiment  - the main method, 
Ͳ educational tests - verification of the hypotheses, 
Ͳ interview (to a limited extent), 
Ͳ observation (to a limited extent), 
Ͳ statistical methods of processing the research results. 
A pedagogical experiment is a suitable method for comparing the effectiveness of two different systems of 
teaching. The experimental method uses a special term to describe the experimental changes - the independent 
variable. In our educational research the independent variable is the use of eLearning.  
When evaluating the effectiveness of teaching we will use educational tests, which play an important role here. 
Entrance test (pre-test) verifies that the initial knowledge is the same in both groups. Output test (post-test) 
measures, whether the experimental change - E-learning - had any impact on the student´s knowledge in comparison 
with the traditional teaching. 
One of the basic conditions to allow for statistical processing using the methods of statistical induction (therefore 
to generalise the results) is to comply with the sample size because it determines its quality. The sample size is 
chosen according to the number of variable interests. If we examine only two variables, usually 30 subjects are 
enough. 
The available choice was used to select the examined subjects. The findings can be generalised only to a limited 
extent at the FIM UHK or other faculties of Czech universities with similar aims. 72 randomly selected students 
entered into the teaching experiment (35 in the experimental group and 37 in the control group).  
To check the statistical equivalence of the samples with the indicators of pre-test and post-test results, an analysis 
of variance (the significance level of 0.05) was performed by the Student t-test. For reasons of not entirely clear 
distribution, a non-parametric Mann-Whitney test was also performed. The analysis was performed using the 
statistical program NCSS2007. 
1.1. Experimental modification 
 The Principles of Management 1 course was selected for two basic reasons: 
Ͳ to ensure sufficient sample size (in the academic year 2009/10, the course had more than 300 students) 
Ͳ it was possible to use the complete support of eLearning education. 
 
The course is taught according to the following syllabus: 
Course:     Principles of Management I 
Objective of the course: To introduce the principles of management of organisations in the context of 
meeting its social mission. To define the basic management processes and their importance for the creation of
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efficient and effective response of an organisation to the development in its surroundings. To specify the 
requirements for fulfilling the role of the manager in the organisation and to show its importance for the fulfillment 
of expectations of the successful functioning of an organisation in today's global society. 
Entry requirements:  General overview 
Completed by:   in Credit 
Thematic units: Definition of management, Managerial decisions, Planning process, The process of 
organising, Human resource management, Process control, Methods of management, Profile of manager and time 
management, Motivation of staff and communications principles. 
 
In the case of ´WUDGLWLRQDO³WHDFKLQJ the students had the opportunity to attend lectures and tutorials. Attendance 
at the lectures was not mandatory, the attendance at seminars was recorded and was one of the conditions for 
granting credit.  
Each thematic unit was successively presented at the lectures. Verbal presentation of the topics was 
supplemented with PowerPoint presentations.  
In the exercises, students were solving various sub-tasks and case studies and had to prepare a seminar paper 
(SWOT analysis on the selected product, company, service, etc.).  They also had to write a mid-term test to receive 
the credit (at least 7 points out of 14). 
The so-called POMNG1 e-course within a virtual learning environment called OLIVA was used for the 
´H[SHULPHQWDO³WHDFKLQJ. The basis of the virtual learning environment consists of a LMS (Learning Management 
System) WebCT, within which the individual e-courses are operated. Students included in the control group did not 
have access to the POMNG1 e-course during the semester or before the credit.  
For students of the experimental group, there was no scheduling of lectures nor exercise, instead that they had 
available learning supports of the POMNG1 e-course. All communication with the teacher took place only in the 
WebCT environment. Students were solving individual tasks and case studies independently, the selected tasks were 
compulsory, so students had to prepare it and submit it to the teacher for control. 
Completion of the subject was linked to the development and delivery of eight sub-tasks and also to take a final 
test. 
1.2. E-course PRINCIPLES OF MANAGEMENT I 
x Learning resources 
In the e-course of Principles of management 1, learning resources were placed in the virtual learning environment 
OLIVA, accessible at https://oliva.uhk.cz/ from anywhere by using a web browser. 
The students could access the resources not only from the university computer network, but from any place that 
was connected in the global Internet network. POMNG1 e-course was open to students for 24 hours a day, 7 days a 
week.   
The learning resources included: Detailed syllabus of the course, Own learning resources for each thematic field 
(texts of lectures in pdf format, powerpoint presentations, sub-task or case study, etc.), Glossary of basic terms, self-
test used to test the student's knowledge. 
Own learning resources include detailed texts of lectures, satisfying the requirements for distance learning texts. 
In accordance with the methodology of creating distance learning texts, the created study supports include the 
objectives of interpretation for each lesson and finally a summary of the presented issues, a variety of activation 
elements are used (questions to ponder, etc.), graphical layout of text, etc. 
The texts were available to students in pdf format. Another part of the learning resources were presentations 
created in MS PowerPoint, which are screened during the lectures during the ”traditional“ teaching. These 
presentations include an overview of key points and students can use it as an aid in the repetition of the studied 
issues.  
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x Communication 
In the case of a traditional university education, the bulk of communication between students and teachers is 
during lectures, exercises and possibly in the consultation hours. The experimental group of students were unable to 
communicate with teacher within lectures or exercise, because they were not involved in these organisational forms 
of education. 
In the experiment for communication, asynchronous tools were used offered by WebCT LMS - mail and 
discussion. 
Students could communicate with teachers and other students by using mail. Discussion was used to solve 
problems that touched a larger group of students. 
x Feedback 
For feedback during the experiment, communication devices and handed subtasks were mainly used. The sub-
task had to be deposited within the stipulated deadlines, teacher gave them an evaluation of the task which they 
handed in. 
Students were able to verify their knowledge through a self-test. 
2. Research results - verifying the dynamics of growth in the performances 
 Randomly selected 72 students (35 in the experimental group and 37 in the control group) came into the 
pedagogical experiment. At the beginning of the experiment, initial knowledge of both groups were verified by 
using the pre-test. The analysis of the results showed that the initial knowledge is comparable in both groups, which 
is necessary in order to run the experiment. 
66 students completed the experiment. The distribution is given in Table 1. 
 
Table 1: Composition of the experimental and control group on end of experiment 
 
 Number of students 
The experimental group 32 
The control group 34 
At the end of the experiment, the participants took test of output knowledge – post-test – it was created in order 
to determine the output level of knowledge after the experimental operation.  
After initial treatment of the post-test, we obtained the following basic statistics, see Table. 2. The performance 
of students in the post-test is also shown in figure 1. 
 
Table 2: Post-test – the basic charakteristic statistics 
 
 The experimental group (D) The control group 
(P) 
Amount 32 34 
Average 9,2 9,3 
Standard deviation 2,56 2,48 
MIN 0 3 
MAX 13 14 
Margin 13 11 
Mode - 10 
Median 9 9,5 
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Figure 1: Student performance in the post-test 
 
 
The hypothesis H0 was determined at the beginning of the experiment: 
There is no significant statistical difference between the dynamics of growth in performance (difference between 
points of entry and exit test, which is identical to the entry) between the students from control and experimental 
groups. 
To verify the null hypothesis, a Student t-test was used. For the calculations a significance level of 0.05 was 
chosen, therefore the findings apply to 95%. 
Table critical value of the testing criteria -  Tcrit = 1,9866. 
Calculated value of the testing criteria  -  Tcalcul = 0,9498. 
Since 
9866,10,9498  d critcalcul TT  
is the accepted null hypothesis. Differences in student performance for experimental and control groups were not 
statistically significant.  
The validity of the null hypothesis is also confirmed by the non-parametric Mann-Whitney test.  
Hypothesis H0: Students in the experimental group by the end of the experimental learning reach a comparable 
dynamics of growth in performance compared with students taught by traditional full-time teaching, so is therefore 
confirmed. 
3. Conclusion 
This paper provides only partial results of the experiment. Other aspects have also been examined. The 
experiment focused on the possibilities of using e-learning in technical and humanistic courses.  
Previous results of the experiment show that the effectiveness of teaching with the support of eLearning is 
comparable to the effectiveness of traditional teaching, students in both groups achieved comparable performance.  
Based on the findings, it could be stated that it is possible to fully replace the traditional teaching with the e-
learning form in cognitive learning. This conclusion would certainly be very simplified. Within the The Principles of 
Management I course students acquire basic theoretical knowledge, they use this knowledge in the following course, 
teaching is more focused on the application. The question is whether in this case the results would also be 
comparable? 
 
This paper was supported by project GACR 406/09/0669 ”Evaluation of the benefits of modern technologies in the 
process of formation and development of skills of university students.“ 
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